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COMPLETE SPECIFICATION 
Improvements in or relating to Fasteners 



We, ThosiDpsos Peodttcts, Iscokpo3e.- 
ATED, a corporatiaa organLaed under the 
laws of ike State of OaiOj XTnited States 

of America, of 2196, Olark-wood Boad', 
6 City of Cleveland, State of Oliio, United 
States of America, do hereby declare the 
nature of this invention and in what 
manner the same is to he performed, to 
, be particularly deacribed and ascertained 
10 in and by .the' follomng statement: — 
This invention relates generally to 
fasteners and, more particulai-ly, to- a self- 
locking' fastener for detachably connect- 
ing a number of parts, such as apertured 
16 plates, together. 

More particularly, this inToution re- 
lates to' separable fasteners embodying 
meaais for preventing' unautkoriiiett or 
accidental detachment of the parts of the 
20 fastener and which fastener is particu- 
larly useful, therefore, in detachably con- 
necting inspection plates on. airplanes, 
airplane cowling, automotive panelingi 
and the like. 
2S _ In accordance with the present inven- 
tion, the improved fastener comprises a 
stud-eiigaging' member, hereinafter re- 
ferred to as a receptacle, on one member 
and a stud cooperating with the other 
30 member and extending through an open- 
ing in the first member as ■well as an open- 
ing in the receptacle and being rotatable 
for drawing' togelJxer and retaining the 
members in engagement, a spring arm or 
36 finger on the receptacle, and an abutment 
surface on tbe stud adapted to abut the 
eprin^i' finger on the receptacle for hold- 
ing the stud ag-aiuBt unauthoriaed rota- 
tion, .the stud also having a wedge-shaped 
40 extremity providing an inclined end sur- 
face, over which the end of the spring 
finger must lie raised and cammed during? 
the locHng^ and unlocMag movemente of 
the stud. 

45 In one form of the preseni inveation, 
the improved fasteaer e&mprises an aper- 
tured reeeptacle, spritig' anas or fin^yera 
on the receptacle having deflectable free 
end portions, a stud having a portion to 

50 he engaged in the aperture of the recepr 
tacie and also a portion rotatable over the 
receptacle to loct the receptacle to the 
IPriee II-] 



stud, the atud Laving is addition a wedge- 
shaped extremity providing oppositely in- 
clined surfaces over which the fingers SS 
must pass in the locking or unloeldng 
movement of the stud, the fingers being 
spaced apart a distance less than the 
vrldest portion of the wedge-like end of 
the stud so as to require transverse tor- 60 
sionai twisting of the free ends of th.e' 
fingers in the movement of the •wedge-like 
part of tilie stud therebetween and where- 
by fhB fingers may ' positively lock the 
stud against accddentel unlocking move- 65 
meat. 

_An object of this invention ia to pro- 
vide an improved fastener for detachably 
connecting a number of parts together 
and for retaining said parts in connected 7fi 
relation even though the assembly is sub- 
jected to extreme vibration normally 
tending to disconnect the parts. 

Another object of the invention relates 
to the provision of a fastener of the type 7-5 
embodying a stud and a resilient recep- 
tacle in which the atud locks and unlocks 
upon a quarter turn or rotation of the 
stud, and which is provided wiiih spring 
fingers for preventing unauthorized un- 80 
locking of the parts. 

Stili another object of the invention 
relates to the provkion, in a fastener of 
the above mentioned type, of fingers 
which must be toisionally s-tressed and 85 
spread apart by the s^tui through a cam 
action before they can become disengaged 
from locking engagement with the stud. 

yet anothoT object of this invention 
relates to the provision of a. novel form of 90 
stud for use in a fastener of the afore- 
mentioned character and which may be 
economically manufactured on a large 
production Isisis, 

Still anoiiier and fmther object of the 95 
im-ention relates to the provision of a 
fastener embodying a- spring clip-like 
receptacle and a rotary atitd, shoulders on 
the stud for engaging a Te9iliea:t portion 
of the receptacle- upon, turning of the 100 
stud to' draw the parte being connected 
tightly together in retained relation and 
which rei-epiacle, in addition, has locking 
fingers adapted to be distorted both later- 
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ally and Tertieallj througrli the iastrumeii- 
tality of iiffveily arranged cam surfaces on. 

the stud. 

la accordance with, tie general futures 
5 of this inveutioiij ttere is prorid^ a 
fastener for cormeetin^ two members 
togetter eomprisiag- a resHieat receptacle 
on one member and a stud eoniiected to 
the other member and estending througii 
10 openings in the t%To members and in the 
receptacle for cooperation with the recep- 
tacle to draw and fasten together said 
members, the receptacle having oppo- 
sitely-disposed, spaced, resilient arms 
15 eaet ha-viag at its extremity an inclined 
edge spaced from lie edge of the other 
arm. akd said stud having a helical-Ube 
or threaded portion extendinjf into the 
space between said edges and having an 
30 extremity provided with oppositely and 
downwardly inclined edg'e surfaces 
en^ageable by said inclined edges of said 
arn^ ajid upon turning of said stud 
spreading' said arms laterally apart until 
25 they s-nap up over said stud edge surfaces 
and downwardly against opposite side 
abutments of said stud at substantially 
right ann-les to the plane of tumin^r and 
affainst which said inclined edses of said 
30 arms abut to lock positively said stud and 
receptacle and to hold together under 
resilient tension said two njembers. 

In accordance with other features of 
the invention, there is provided a stud for 
35 use in a fastener of the aforementioned 
* characteristics and comprising a base for 
attackmeni to one part to be connected 
and a helical-like portion for es:tension 
througrh an opening: in another part and 
40 terminating in a wedge-shaped extremity, 
said extremity having a central point on 
diametricallv opposite sides of which are 
cam edsres slantins" in the direction of the 
base of the stud, the lon^jitudinal sides of 
45 said helical portion beiBg" substantially 
parallel adjacent said earn edges for abut- 
ting- cooperation with locking fing-ers on 
said other part. 
Other obiecfs and features of this in- 
50 veniion will more fully appear from the 
followinf^ detailed descriptioa taken in 
connection with the accompanving- draw- 
ings, which illustrate a single embodi- 
ment thereof, and in which: — 
55 Figaire 1 is a plan view of our fastener 
in locked position showing it applied to 
two cooperable plates, which are illua- 
trated as being broken away; 
Fig-are 2 is an end view of the siructure 
6P shown in Mgure 1; 

FilTure -3 is a sectional view taken on 
line ITT — TTI of Figure 1 lookingr in the 
direction indicated ' by the an-ows with 
the receptacle and a portion of the co- 
65 operable stud being shown in elevation, 



and also differing from Figure 1 in that 
the stud is shown in its unlocked position ; 

Pigure 4 is a bottom view of the struc- 
ture shown ia Figure 1 and iiliistrating 
the position of a screwdriver slot ia the 70 
stud when the stud is in. its locked poai- 
tion; 

Figure 5 is a sectional view similar to 
Figui'e 3 but showing- the stud in its lock- 
ing position ; 75 

Figure 6 is a sectional view, partly ia 
elevation, taken on a line YI— YI of 
Figure 5 looking in the direction indi- 
cated by the arrows; 

Kgure 7 is a view of the stamping 80 
from which the sprinff receptacle is made, 
showing- the condition of the stamping 
prior tO' the bending of the fingers and 
the ends of the stamping; 

Figure 8 is an enlarged view of the 85 
stud showing its position with reference 
to the ends of the locking fingers when 
the stud is in locked position, the fingers 
being broken away and the base of the 
receptaelfi being omitted ; 90 

Figure S is a plan view of the str aeture 
shown in Figure 8 but illustrating more 
completely a portion of the receptacle to 
which the fingers are connected; 

Figures 10 and 11 are views similar to 85 
Figures 8 and 9, respectively, but illus- 
trating the positions of the stud and the 
fingers as the stud is being turned in a 
clockwise direction to unlock the fastener 
and showing how the fingers are spread JOft' 
apart durinsr this operation; 

Figure 13 is a view similar to Figures 
8 and 10 but illustrating the fingers and 
the stud in a completely disengaged and 
unlocked position; and Jflg 

Figure 13 is a plan view similar to 
Figure 11 of the structure shown ia 
Figure 12; showing the stud in its 
unlocked position as well as in a 
position, ia. which it can be removed from no 
the elongated aperture in the base of the 
recepfadle. 

The reference characters A and B 
designate generally two parts or plates, 
such as the cowling* on an airplane, which 1X5 
are to be connected and locked together 
bv our novel fastener. The upper plate 
B has supported on and fa'sfened to it a 
resilient reeeptacle desig-aatcd generallv 
by the reference character 1ft artd which 12Q 
includes identical hut oppositely-disposed 
spaced locking fingers or arms II — 11, 
which locking arms are cooperable with 
a central stud designated generally by 
the reference character 12 nnd connectcsl 125 
to and supported by the lower plate A. 
The receptacle 10 is suitably secured as 
by means of rivet* 13 — 13 to the surface 
of the upper plate B. 

In Fifure 7 we have illustrated, in IS) 
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.flattened-aut form, tJie inetaliio stampiag' 
, from wMeh tie resilient receptacle lO is 
made. This stamping, ^^hm in tlie flat, 
lias &k lis opposite ends circular Mea 
0 14—14 arougli whicK the shanks of the 
fasteEing nreta 13— 13-ar& adapted ito 
ext^ad. It Trill "be perceived that fend 
poitioBs oi tMs stampii^ are cut away 
to form the two fingers 11—11. Also, ilie 
■LU intermediate portion of the atamping is 
pTOTided witb. an. elongated opening' 15 
ia-nn^ flattened sides and cnrved ends 
ihrou^li whicB. tke shank of the stud 13 
13 adapted to estend. 
15 In the formation of the receptacle, the 
aims 11 are suitably eiiryed upwardly 
over .the body of the receptacle bo that 
their inclined or bevded extremities 
on -^^^^ arranged in 8i>aced relation- 
ship directly atore the opening 16, as 
best shown in Figure 13. 

Also, the end portions of the stampin<? 
are turned back under the main "body of 
the atampinir to provide curved Base or 
leg portions for resiliently supporting the' 
main body of the receptacle spaced from 
the surface of the plats B' io which the 
reeeotaele h attached. 
„. T|ie stud 13 includes a flanged base 20 
oU having on its under-surface a screwdriver 
slot 5, by means of which the gtud may 
be turned a quarter of a turn in eithe'r 
direction depending upon whether the 
§tud is being moved to a locked or 
£S0 unlocked position. As best shown in 
Figures 8, 10 and IS, the atud has 
extending up from the base poartion 2D a 
shani 21 formed at its upper end into a 
hehcal-like portiem 22. At the junction 
40 of the helical-liie portion 23 and the 
shank 21 proper are a pair of helical-like 
shoulders 23—23 which are of limited 
circular extent as to be capable of heine 
passed fbrough the elongated aperture 15 
45 (Eigure 13) when the stud is moved to a 
completely unlocked position. When the 
stud IS in ife locked position, as best 
shown m Fifpare 9, these diametrically 
«>PPosxte shoulders 28—28 overlap the tov 
OU surface of the body of the receptacle 10 
and slightly • deflect the body portion 
downwardly, as shown in FigTire 5 so as 
to draw tightly together the parts or 
plates A and B. 
a5 At this time it should be noted that the 
shank 21 of the stud 12 is adapted to 
extend not only through the elongated 
aperture 15 of the receptacle 10 bttt also 
through apertures 17 and 18 in the plates 
W A and B, respectively fFigtirea 3 and 5) ; 
these apertures 17 and Ig^are defined hv 
upwardly-flormed annular, concentric 
rmg portions 0 and I) of the plates A 
and B, respectively. In other words, 
bo these cup portions C and D are arranged 



■ a» that portion B can aiest iaaide of portion 
0. 



In addition, in order to prevent the stifd 
fTom falling out of plate A when the stud 
is moved to its unlocked position, there 70 
may be provided on the upwardly- 
depressed poi^ioji D a grommet Q- of such 

^^^^^ shoulders 
*o--7-i3 ot .the stud and hold the stud from 
failing out of the plate A. 75 

Our invention is particularly concerned 
wim the construction of the helical-like 
portion 22 of the stud and the manner in 
wJiich it loekiBg'ly cooperates with the 
beveM extremities 16—16 of the two 80 
^aced locking arms or fingers 11—11 
We have found in our experimenting and 
development of fasteners of this type that 
unless a po^tive lock isi provided, the 
tremendous vibration to wMch .the parts 85 
oi the fastener are subjected when the 
taateuer is used in an airpkns may i^lt 
m tiie stud being jarred Iooto from its 
locked position. Accoidingiy, wa have 
m our present invention provided a 90 
fastener wherein, as the stud is moved 
into Its locked position or one wherein the 
spaced shoulder 23—23 thereof overlan 
tiie receptacle and draw the plates A and 
f together, the extremities of the locking 95 
iufi-ers 11 are cammed apart in. suck a 
way that, when they finalty snap into 
locking position, they are disposed 
agam^t a.butinenta extending in planes at 
almost nght ang-les io the longitiidinal 100 
direction of ■ the plane of the fingers 
whereby a secure lock is afforded 

.lu ti^ contraction, it will be per- 
ceived that the helical-like portion 22 of 
tlie stiid has oppositely-arranged helical- 105 
like ^-ooves 2o— 25 each being positioned 
directly above one of the shoulders 23 
Ihese grooves in reality, provide double 
tapered threads diverging along helical 
paths outwardly toward the periphery of 110 
the shank portion to the extremities of 
the shoulders 23— ^. 

The other ead or upper end, as viewed 
m F^ures 8, 10 and 12, of the shank of 

fni^f'iA^^^'^^- Y^*^ ^ wedge-shaped 115 
pomt 36 from which extend divergins 
wedge or cam surfaces 27-27 (Kgure 12K 

iiiese we<^ or cam surfaces 27-^-27 play 
a very important part in the camming 
apart of the beveled extremities 16—16 of 120 
the two fingers 11^11 upon rotation of 
tlie stud. 

In the assembly of the fastening- device 
plates A and B are 'brought 
together with theJ;wo concentric apertiired 125 
portioas 0 and D la nested relation and 
with the shank^of the stud extending 
upwardly throns.h the hole 15 in the body 
of the receptacle to, We have illustrated 
the position 01 the parts in this unlocked 130 
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position of the fastener in Figures 3 and 
13. 

Tho-eafter; upon rotetion of tEe stud 
■ _ in. a counter-eloekwise direction, as viewed 
0 in 3?igiire IS, the diametiicaily opposits 
skoTilders 2S— 23 on the shank of the 
stud are brought out of alignment with 
the aperture 15 and progressivdy over the 
top surface of the body of the receptacle 
10 10. This resnlts in the stressing of the 
body portion of the receptacle 10 so that 
it beeomte slightly bowed, as shown in 
Figure 5, and causes the two plates A and 
B to be tightly drawn toward aad held 
15 against, each ofther is. sb'essed retained 
relationship. 

At the same time that this action occurs, 
the novel locking- feature of onr invention 
comes into play through the instrumen- 
20iality of the cooperation of the beveled 
ends 16 of the arms or fingers 11 with the 
helical-like upper portion 25 of the stud 
13. More particularly, during- the 
course of the rotation of the stud in 
25 counter-clockwise direction toward locked 
position, the beveled ends 16 of the arms 
11 come into contact with the oppositely- 
inclined surfaces 27 of the wedge-like 
Tipper end of the stud. Continued rotary 
30 movement of the stud results in the trans- 
vense spreading or camming; apart of the 
beveled ends of the two arms 16 — ^16. In 
other words, these ends of the arm.s are 
torsionally twisted to a slig-ht extent so as 
35 to increase the transverse space separating 
the beveled ends 16 of the arms. Con- 
tini^ed .turning of the stud opens up the 
gap between the arm ends 16 until these 
ends can snap over the edges 27 and down- 
40 wardly along- the opposite slightly 
inclined sides of the grooved portions 
26 — 25. The .taper of the bottom of each 
of the grooved portions 25 is such that 
the beveled end of ihe arm is deflected 
45 slightly in a direction toward the base 20 
of the stud, as shown in Figure 8, wherein 
the arms are in locked position. By 
comparing F^re 8 with Figure 10, it 
will be perceived that in the proce^ of 
50 unlocking the armSj they are straig'htened 
or raised ,to a- slight extent. This slightly 
raising of the arms insures that the aims 
will not be forced downwardly or will not 
become so tightly wedged against the stud 
56 as to preclude unlocking of the fastener 
upon the application of sufficient turning 
force to the stud, j^formally, however, 
the arms have a slight inclination, as 
shown in Figare 12, wherein the stud is 
6Q in a completely unlocked position. 

In Figure 9, it will be noted that the 
beveled ends 16 — 16 of the arms 11 fit 
rather fliishly against the parallel grooved 
portions 26—25 of the stud. By com- 
6S paring the illustration shown ia Figure 



9 with that shown' in Figure 11, it will be 
apparen.t that the ends of the arms 11 — 11 
must be ti-ansversely spread apart to a 
considerable estent during the operations 

of locking or unlocking the fastener. ^^ 
Considerable force is required to spread 
thusly the arms and, hence, once the amis 
are in the locking' position shown in 
Figure 9, there is practically no likelihood 
of the stud being jarred loose, by vibra- *^ 
tion or otherwise, from its locked position. 
The plane of engagement between the 
beveled ends 16 of the arm 11 and the 
grooved portion 25 of the stud is almost 
at right angles to the direction of the 
turning of the stud. 

Uoloeking of the stud i;; effected in 
substantially the reverse order of the 
operations described in connection with 
the locking of the fastener. The progres- 86 
rive steps of the locking operation are 
apparent from Figures 8 to 13, inclusive. 

-It should be also noted that the rect- 
angular hole 15 in the spring receptacle 

10 has a ■width which is less than the 90 
maximum diameter of the stud below the 
shoulders 23 — ^23 which feature precludes 
rotation of the stud beyond locked 
position. 

Thus, it is clear from the foregoing 96 
description that not only do we provide a 
positive rotary means for anchoring the 

two plates together through the instru- 
mentality of the circular shoulder portions 
23 — 23, but, in addition, we provide 100 
positive locking abutments for resisting, 
at almost right angles to the direction of 
the turn of the stud, any tendency for the 
stud to move to an unlocked position by 
reason of vibration or the like. The 105 
fastener can only be unlocked when it is 
intended it should be, and even then it 
can only be unlocked by applying a 
relatively great force sufficient to tor- 
sionally twist or spread apart as well as 110 
slightly raise the resilient arms 11 — 11 to 
an extent sufficient to allow the wedge- 
like tip of the stud to pass between the 
space separating the ends of the arms. 

It will, of course, be understood that H6 
various details of the invention may be 
varied through a wide raufe without 
departing from the principles of this 
invention and it is, therefore, not the 
purpose to limit the patent granted hereon 120 
otherwise than necessitated by the scope 
of the appended claims. 

Having now partienlarly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 125 
be performed, we declare that what we 
claim ia: — 

1, A fastener for connecting two 
iiienibers together, comprising a stud- 
engaging member herein referred to a'* a 130 
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receptacle, on one member and a stud 
cooperating- with tke atker member and 
extending- thrctigii aa openiug- in. said first 
member as well as an opening ia said 

5 receptacle and being rotatable for dra-wing 
together and retaiaiag said members ia 
engagement, a spring arm or finger on said 
receptacle, sad aa abatmeat surface on 
saad stud adapted to abai said spriag 

10 fuager oa the receptacle for boldiag 
etud affainst unauthorized rotation, said 
stud _ also Imviag a wedge-shaped ex- 
tieniity providing an iacliaed ead sai- 
face orer wMch tbe end of tbe spring 

15 finger' muat be raised and cammed durian^ 
the locking and anlocking movements of 
tbe stad. 

Z. A fastener eamprising- an apertured 
receptacle, spring arms or fingera on said 

20 receptacle iiavinff deflectable free end 
portions, a stud liaTiag a portion to be 
engaged in tlie apertare of tbe receptacle 
and also a portion rotata-ble over tbe 
receptacle to lock the receptacle to tbe 

^0 stud, said stud having in addition a 
wedge-shaped esitiemity providing oppo- 
sitely molined surfaces over which said 
Mgers must pass in the locking or un- 
locking movement of the stud, said 
m tmgers being' spaced apart a distance less 
than the tridesi portion of the wedge-like 
end of the stud so as to require transverse 
torsional twisting of the free ends of the 
fingers m .the movement of the wedge-like 
35 part of the stud therebetween and where- 
by said fingers may positively loefc tihe 
stud against accidental unlocking move- 
meat. 

3- A fastener according to claim 1 or 
40 2, adapted for detachably connecting a 
number of apertured parts, wherein the 
receptacle is adapted to be fixedly 
mounted on the innermos.t part and has a 
atud-receiving apertare adapted to over- 
45 He the aperture of said iaaemaost part in 
spaced relation therefrom, and the stud is 
adapted to be rotatably mounted in a© 
aperture of the outermost part Mid has a 
portion insertsyfale into the aperture of the 
60 receptacle and rota:table to deflect the 
aperture-defining receptacle portion to- 
ward said parts to draw the parte 
together. 

4, A fastener according to claim 1, 2 or 
55 3, wherein the receptacle ha^ oppositely 
disposed spaced resilient arms each hav- 
ing at its extremity an edge gpaced from 
the edge of the other arm to a given ex- 
tent, said stud having a helical-like por- 
60 tion extending into the space between 
said edges aad having a estremitf pro- 
vided with oppositely downwardly-in- 
clined edge surfaces engageable by said 
arm edges and upon turning of said stud 
65 camming apart transversely to an even 



greater ^extent said arms until they snap 
over said stud edge surfaces and down- 
wardly against opposite abutments oa 
said stud, against which said edges of said 
arms flashly- bear in a direction approach- TO 
ing right angles to the direction of the 
turning of said stud to lock said stud and 
receptacle together under tension. 

5. A fastener according to claim 1, 2, 
3 or 4, wherein the vertical sides of the 76 
wedge end of the stud are formed substan- 
tially parallel and flat but with a slight 
taper so as to Hft slightly the free efids 
of the fingers toward the inclined sur- 
faces ia the rotation of _±he stud. SO 

6. A fastener according to any of the 
preceding claims, comprising a female 
member having an apertured centra] 
plate portion with laterally extending 
spring legs, feet on the ends of said legs 85 
for attaching the fastener to a part, the 
stud having a portion insertable in said 
apertare of the female part, said stud 
being adapted to be rotated into locking 
engagement with the female part while 90 
deflecting said spring legs, and spring 
fiagers oa said female part engageaUe 
with the stud to lock the stud against un- 
auaorized rotation, said spring fingers 
havmg beveled ends transversely spaced % 
apart to a predetermined exi^sat and said 
stud having an extremity the widest por- 
tion of which is of greater width than ®id 
distance so as to farther separate trans- 
versely under stress said beveled ends 100 
during locking and unlocking moveaaente 
of said atud. 

7. A fastener, including a female 
naeanber, and a rotatable male member ia- 
sertable thereia, said male member hav- 
ing intermediate shoulder means rota- 
table oa aad over a portion of tho female 
member to connect the members togethear 
and also having a tip, said female mem- 
ber Jmving spaced locking arms with reai- 
hent free portions having endwise engage- 
ment with opposite side portions of said 
male tip, said tip upon rotation of said 
male mraaber slightly raising each of said 
tree portions over an oater edge of said 1X5 
tip whereby said aims may be moved 
under force from. anJocked and locking 
positions. 

8. A stud suiteble for use in a fastener 
according any of the preceding claims, 120 
asmpnsing a base and a helical-like por- 
tion thereon terminating in a wedge- 
shaped estremiigr, said extremUgr having 
a central point on diametrically opposite 
sides of which are downwardly slanting la*; 
esm edges, the vertical sides of said 
jiGiica,! portion beinir substantially 
parallel adjacent said cam edges to serve 
as locHng abutments in the use of the 
stud. 
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9. A stud aceording- to claim S, where- 
ia the Tertical sides of the kelical porfaon 
each. haT& a sliglit taper. 

10, A female part for a fastener accord- 
5 ing- to ajiy of the precedinsc claims, com- 

prieiag a spring receptacle liaTing' a stud- 
receiving- aperture .theretitrougt and feet 
for holding tke aperture-defining" portion 
of the recepteele in spaced relation from. 

10 a part to be fastened^ said receptacle hav- 
ing turned back up&n itself over said por- 
tion oppositely-bent spring fingers each 
with an inclined end overlying the aper- 
ftrre, said inclined ends being- spaced 

15 apart a predetermined extent over said 
aperture, said .turned portions of said 
fijQgera providing' the fingers with resi- 
liemcy, whereby said ends may be trans- 
vers^y separated to a further ertent by a 



CToperatin^ male member inserted SO 
through said apeiture for holding said 
male member against rotation. 

11. A fastener, having its parts con- 
structed and adapted to operate substan- 
tially as herein described with reference 25 
to the embodiments shown in Figures 1 to 
13 inclusive of. the atJcorapanying' dra%v- 

^^Sted this 22ad day of July, 1943. 
Por: THOMPSON PSODUOTS, 

INCORPOEATED; 
Stevens, Langner, Parry & Rollinson, 

Chartered Patent Agents, 
5/9. Quality Court, Chancery lane, 
London, W.O.S, 
and at 

120, East 41&t Street, New Torfe, 
ITmted Stat^ of America. 
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